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INTRCDUCTICN

Purpose and cooperation :

The ground-water resources of Paradise Valley, Maricopa County,
Arizona, have been studied by the Geological Survey, United States
Department of the Interior, in response to requests from the City of -
Phoenix and the State of aArizona., The City desired information din
regard to the availability of ground water in Paradise Valley as a
possible source of municipal supply. The Arizona State Legislature
desired basic data for use in drafting legislation providing for the
equitable distribution of existing ground-water supplies.

The work was done with funds furnished on-a ceoperative basis by
the City of Phoenix, the Arizona State Lan¢ Department, and the Federal
Geological Survey. 8. F. Turner, District Engineer (Ground Water), of
the Geological Survey, suvervised the work.

Location ' :
. Paradise Valley lies in Maricopa County, north of the community of
Scottsdale, between the Phoenix and McDowell mountain ranges. The
northern limit of Paradise Valley is indefinite and in this report the
valley is considered to be limited on the north by a line passing
through the center of T. 6 N, Paradise Valley merges on the south with
the valley of the Salt River. In this report the southern boundary -of
Paradise Valley is arbitrarily assumed to be along the arizona Canal,
from the SE cor. sec. 17, T. 2 N., R. 6 E. to the sharp bend in the
canal in gec. 11, T. 2 N., R. 4 E., thence west to the nearest point of
the Phoenix Mountains, near the common corner of secs. 3, 4, 9, and 10,
T. 2¥., B. 4 E.

Maps and surveys

Most of Paradise Valley is shown on topographic maps of the Federal
Geological Survey. The Camelsback quadrangle covers most of the valley
on a scale of 1 mile to the inch and has'a contour interval of 50 feet.
The Cave Creek quadrangle covers the northern part of the valley on a
scale of 2 miles to the inch and has a contour interval of 100 feet.
The entire valley and the adjoining mountains are covered by a county
map made by the Arizona State Highway Planning Survey. This map shows
township and section lines, roads, and the principal drainageways on a
scale of 1 mile to the inch. 4erial photographs were available for the
western part of the valley, which was not covered by the topographic
maps. The topographic maps, the county highway map, and the aerial
photographs were all used in plotting field data and in compiling the
base map (pl. 1).

Climate
Paradise Valley has a climate characterized by hot, dry summers
and mild winters. The temperature frequently reaches 110 degrees in
the summer and occasionally is even higher, but the relative humidity
is low. In contrast to the high summer daytime temperatures, the
summer nights are usually cool and comfortable.



Tables 1 and 2 show a summary of the climatological data for the
Weather Bureau stations at Bartlett Dam and at Phoenix. These stations
are the only ones now operated near Paradise Valley. The precipitation
and temperature records for Bartlett Dam most nearly represent average
conditions in Paradise Valley. The elevation at Bartlett Dam is about
1,800 feet above sea level and the elevation in Paradise Valley ranges -
from about 1,300 feet at the Arizona ca.nal to 2,200 feet a‘bov'e sea level
at Cave Creek.

4 comparison of the climatological data from Bartlett Dam with~
those from Phoenix shows that the temperatures are approximately the
same, although it is probable that a longer period of record would °
indicate that the mean minimum temperature at Bartlett Dam would be
somewhat lower than that at Phoenix. The comparison of the data chows
that the precipitation at Bartlett Dam is greater than at Phoenix.

The average precipitation at Bartlett Dem during the 5-year period from
1940 to 1944, inclusive, was 13.90 inches. The average precipitation at
Phoenix during the same period was 9.68 inches. The Y9-year average for
Phoenix is 7.78 inches., Tables 1 and 2 show that the anmal precipitation
is concentrated principally in two periods, one during July, mgu.et and
September, the other d.uring December, Jamary, and February

. Yegetation .
. 'l The vegeta.tion of ?aradise Valley is described by Heinzer"/ as.
ollows:
MThe eoil. over moet of tha valley is a brownish loam, .
generally containing a few pebbles and small fragments of.
such rocks as those surrounding the valley. It is of good
physical constituency and would no doudt make fertile seil.7 :
for agriculture. adjacent to the mountains there is a T
narrow belt of coarse gravelly soil which ie not sufficiently
disintegrated to be suitable for cultivation,
"Mesquite, creosote bush, and palo verde make up in large
- part the flora on the loamy soil, and the cacti of various
"species,  including the giant cactus and the cholla,” occupy
the gravelly soils at the margins of the valley and on the
.- adjacent uplands. -Except for the cacti the mountains
- support only very sparse vegetation. In general mesquite
and palo verde grow in this walley to heights of only & or
6 feet, but some of them in the vicinity of stream courses
reach heights of nearly 20 feet, having trunks over U4 feet
in circumference near the base. The largest measurements
of circumference obtained were 4.5 feet for mesquite and
4.7 feet for pale verde, with estimated heights of 15 feet
and 18 feet respectively. The specimens having these
dimensions were growing in the bed of the Verde canal,
vhere flood waters accumulate, and they were therefore
exceptionally well watered but not more than about 20
years o0ld."

Meinzer, 0. E., and Fllis, A. J., Ground water in Paradise Valley,
Arizona: U. S. Geol. Survey Water-Supply Paper 375, pp. 56-57. 1915.



History of development

About 1895 the Rio Verde Canal Company constructed the Verde Canal
(see pl. 1), which was intended to irrigate aporoximately 50,000 acres
of land in Paradise Valley. Water was to be stored behind a dam to be
built at the Horseshoe reservoir site on the Verde River in T. 8 N,,
R. 6 E. This water was to be diverted into the canal at a small dam
about 18 miles downstream. The canal was practically finished when the
canal company became involved in litigation over water rights and the
work was discontinued. Later, the Salt River Valley Water Users'
Association made borings at the Horseshoe damsite, although the dam was
not built until the winter of 194W-U5. Bartlett Dam, about 20 miles
below the Horseshoe site, was completed in 1939 and both Horseshoe and
Bartlett Reservoirs are now used to store Verde River flood water for
irrigation use on the project of the Salt River Valley Water Users'
Asgociation. '

Paradise Valley was opened to homestead settlers prior to 1914,
and many families attempted to settle there. The lack of a surface- .
water supply and the high pumping 1ift necessary to obtain ground water
discouraged the settlers and caused the eventual abandomment of most of
the places. Since that time the principal industry of the valley has
been stock ranching. Ground water has been used for irrigation only
during the last few years, and this use has been confined to small areas
with the lowest pumping lifts.

égriculture

Land that is suitable for farming is abundant in the central and
lower parts of Paradise Valley. Precipitation is insufficient for dry
farming, and there is little likelihood that surface-water supplies will
ever be made available for a substantial part of the irrigable land.

For many years, stock raising has been the principal agricultural
development of Paradise Valley. In recent years, under the stimulus of
high prices, several irrigation wells have been drilled in the lower
part of Paradise Valley, north of the arizona Canal. At the present
time (1946) 1,000 to 1,500 acres is irrigated with water pumped from
wells, The principal crops are citrus fruits, cotton, alfalfa, and
barley.

Previous investigatigns
In 1914, 0. BE. Meinzer and A. J. Fllis</ made a reconnaissance
survey of the geology and ground-water resources of Paradise Valley.
As the publication descriding their work is now out of print, data
from it were used freely in preparation of the present reporst.

LAND FORMS
Paradige Valley is a gently-sloping alluvial plain formed by the
filling of the trough between the Fhoenix and McDowell mountain ranges.
The valley comprises an irregularly-shaped area of about 245 square
miles, with a length of about 20 miles and a width of about 10 miles.

2
Meinzer, G. E., and Fllis, aA. J., Ground water in Paradise Valley,

Ariz.: U. S. Geol. Survey Water-Supply Paper 375, 1915.
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Meinzer and Ellisll believed that the drainage basin of Cave Creek is
important with respect to Paradise Valley. They state:
. ..Cave Creek, an intermittent stream that drains about
225 square miles of mountainoug country north of Paradise
Valley, formerly no doubt flowed southward through
Paradise Valley but now flows across only the northwest
corner of this valley...Paradise: Valley is closely.
related to Cave Creek in both its physiographic history
and its ground-water supply,...™ :

'lIb.s .valley floor slopes generally southward and the axial draw .
lies near the Phoenix Mountains. The surface gra.d:.ent in the central
and lower parts of the valley ranges from 25 to 30 feet to the mile.
The surface gradient increases to well over 100 feet to. the mile in the
northern part of the valley and along the McDowell Mountains on the '
northeast side.

The McDowell Mountains on the northeast side of the va.lley have a
maximum altitude of 4,022 feet above sea level. They form an undroken
chain from the outlet of Paradise Valley northward to the granitic )
platean that extends toward the headwaters of Cave Creek. The Phoenix
Mountains on the west side of the valley have a maximum altitude of
about 2,700 feet. above sea level. The Phoenix Mountains are partly
buried in alluvial fill, which extends through some of the lower
saddles. Both mountain ranges are rugged. 7Their slopes are precipitous
and have little or no soil. .

GEOLCGY
The descriptions of all rocks of greater age than Quaternary are
grouped under the heading "pre-Quaternary rocks" in this report, because
only the Quaternary rocks are of hydrologic importance.

Pre-Quaternary rocks - ' -

Pre-Cambrian rocks - :

Igneous and metamorphic rocks of pre-Cambrian age form the major
part 2f the Phoenix and liclowell mountain ranges. -In the order of their
abundance, these rocks include schists, granites, quartzites, gneisses,
and slates.

The pre-Cambrian schists that constitute a major part of the Phoenix
Mountains and a large part of the McDowell Hountains are of varying
composition. Pods and lenses of massive quartz are of frequent occur-
rence and both Jasper and epidote are usually abundant. Slate commonly
occurs withk the schist in the 3lack Mountain area directly south of
Cave Creek Station.

In botk the Phoenix and the McDowell Mountains the schists are cut -
by intrusions of porphyritic and fine-grained granitic rocks. None of
the intrusive rocks observed are of great size nor have they camsed
marked effects upon the attitude of the enclosing rocks. The intrusive
rocks have produced some metallic mineralization of the schist at
various places in both mountain ranges, but in no place thus far
observed has the mineralization been of sufficient extent to be of
commercial importance. Narrow pegmatite dikes cutting the dark gray

Meinzer, 0. E., and Ellie, A. J.,0p.cit.p. 51.
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sericite and mica schists are exposed along the south face of the hills
in sec. 4, T. 2 N., R. 4 B. These dikes are deeply weathered and disin-
tegrate rapidly at the surface.

The schists have a predominantly northeast strike and have a
generally steep southeast dip, apparently as a result of block tilting.
Folding is slight or absent in the schists, and although faulting has
probably been extensive it is largely obscured.

The outcrops of steeply-tilted schists appear to be conducive to
the downward percolation of surface moisture. However, exposures in
numerous mine shafts and prospect pits indicate that the schists are
extremely hard and compact more than a few feet below the surface.
Therefore, the effectiveness of the schists as a medium for the storage
or transmission of ground water is slight.

Granites of at least three varieties have been observed in the
Phoenix and McDoweéll Mountains. The most common and most widely dis-
tributed variety is a medium-coarse to very coarse-grained, light gray
rock composed of orthoclase feldspar, quartz, and biotite mica, and it
contains many inclusions of a darker porphyritic rock. This granite
forms the northern end of the McDowell Mountains and the plateau that
extends to the headwaters of Cave Creek. 'The granite weathers readily
into large, rounded boulders. This granite is the source of the arkosic
material that covers most of the upper part of the valley.

The same variety of granite is found in the Phoenix Mountains near
Cave Creek (secs. 22 and 27, T. 4 N., R. 3 E.). In this locality the
granite is of smaller grain size than that in the McDowell Mountains.

A fine-grained biotite occurs in the same locality as an intrusion into
the older granite. This intrusive granite is not as highly altered as

the 6lder enclosing rock. It is exposed on the surface and in the under-
ground workings of the Jack White mine (SW cor. sec. 15, T. 4 N., R. 3 E.).

The third variety of granite observed ie a coarse-grained, pink
rock, heavily chloritized and kaolinized, which forms the eastern portion
of Camelback Mountain, sec. 16, T. 2 N,, R. L E, A _

Gneiss is exposed in a small area on the west side of the Phoenix
Mountains, outside the limits of Paradise Valley (pl. 1, sec. 19,

T. 3 N., R 3 E.).

Small areas of fine-grained quartzite associated with schist are
exposed in the McDowell and Phoehix mountain ranges (pl. 1). The
quartzites are not water-bearing.

Older sedimentary rocks
No sedimentary rocks older than Quaternary were found within the
limits of Paradise Valley but an outcrop of such rocks was found on the
western end of Camelback Mountain (secs.17 and 18, 7. 2 N., R. 4 E.)
and is shown on plate 1 as "older sedimentary rock",

Clder volcanic rocks
Volcanic rocks, most of which are of Cretaceous or early Tertiary
age are widely distributed. They consist of rhyolite, dacite, andesite,
diabase, and basalt, and occur in rmumerous places in the hills and
mountains that border Paradise Valley. In the hills extending northwest
from Cave Creek Dam and in a parallel range of hills 3 miles farther
north the volcanic rocks have been extensively metamorphosed. Definite



schistosity (platy structure) has been developed in some areas, but
metamorphism has not progressed sufficiently to obscure the original rock
constituents.

- In general, the pre-Quaternary volcanic rocks are impermeable
except along faults or fracture zones. 4 notable exception is in sec. 16,
T. 5 N., R. 5 B,, where a well drilled on the Brown Ranch obta.ined a gond
supply of water in these rocks.

Qaternary formations
Vesicular basalt and the alluvial fill that appears at the surface
in Paradise Valley are the only formations that can definitely be
assigned to the Quaternary system.

Basalt

Rather thin flows of dark gray and reddish-brown vesicular basalt
cover small areas on both sides of Paradise Valley. Wells have been
drilled through this rock into the underlying alluvium, thereby.
definitely establishing the age of the basalt as Qquaternary. “Weathering
eauses a ravid surface disintegration of the basalt into rounded boulders
and clay. The clay effectively limits the depth to which the weathering
may penetrate. For this reason the basalt cannot be considered of mpor—
tance for the storage or transmission of water. :

Alluvial fil1l

The great mass of alluvial ﬁll that has been deposited within ‘the
rock trough of Paradise Valley is, so far as can be determined from °
exposures and well logs, similar in character to the materials found in -
the other basins of this region. The lower and central portions of the
floor of Paradise Valley are covered with a brownish-colored silit.
Toward the northern end of the valley this grades into a sandy silt, which
in turn grades into -a coarse, arkosic sand where the valley approaches -
the granitic borders on the northeast and north. Layers of c¢aliche
occur at or near the surface in many loealities around the edges of the
valley. Beneath the surficial materials there extends downward, to ’
undertermined depths, a succession of sediments derived from adjacent
highlands to the north, east, and west. These sediments are clays, silts.
caliche, sands, and gravels, 3Beds of any one type of material are not
contimous, either vertically or laterally, for any great distance, nor
are they in any definite order of succession.. The logs of two wells
drilled in close proximity generally differ from top to bottom, so ‘that
the logs of wellgs cannot be used to predict the depth at which any
particular material may be anticipated.

-

Source of alluvial fill.-The presence of large boulders :and the
subangular form of the gravels in the alluvial fill of Parddise Valley
indicate that this material has not been transported a great distance.

4 part of the fill in Paradise Valley was deposited by Cave Creek,
although it is possible that some of the material was brought into the
valley by streams that formerly drained the New River-iAgua Fria area.
The series of hills extending northwest along the axis of the Phoenix
Mountains, from Cave Creek Dam to the high country west of the Agua Fria
River, form a chain in which the gaps are the outlets for Skunk Creek,
New River, and the agua Fria River. Remnants of Tertiary or younger
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lava flows osccur at many vplaces along this line of hills. It is possible
that these lava flows obstructed the channels of the above-named streams,
“orcing them to follow temmeorary southeasterly courses into Paradise
Valley. Large quantities of material have been required to fill the
etructural trough of Paradise Valley and its contimuation between the
north end of the Phoenix Mountains and the main mountain mass to the
north, and it is Gaifficult to attribute the source of this debris tc the'
comparatively small drainage areas of Cave Creek and the adjacent washes.
4 logical assumotion would be that at least a substantial portion of this
debris came from the much greater drainage areas of New River and the
agua Fria River,

The filling of Paradise Valley nrobably osccurred during several
different stages of deposition. The character of the deepest deposits
is untnown, but wells in the valley have penetrated stream-laid material”
to depths of more than 800 feet. The alluvial fill near the surface in
Paradise Valley is Qnaternary in age, but some of the deeper fill is
vossibly Tertiary. As no fossils have been found in the fill, no definite
statement can be made as to the age of the alluvial fill, except that the
unper part is Waternary.

The maximum thickness of alluv1a1 fill in Paradise Valley is not
known, although several wells have been drilled to 830 feet and one well
(%o, 1782) has been drilled to 972 feet. Not one of these wells is
known to have encountered bedrock, and for this reason the depth of fill
is assumed to be at least 1,000 feet. The alluvial fill in the Mesa-
Temne area immediately ?uth of Paradise Talley is known to be more than
1,300 feet in thickness—,

a series of stream terraces such as occur in some other valleys
was not observed 4in Paradise Valley, although stream terraces are
orominent along the Salt, agua Fria, and Verde Rivers. If a series of
terraces existed in Paradice Valley they have been completely obliterated.
The floor of Paradise Valley and its continuation to the northwest cor-
responds to the third or highest terrace of the agua Fria River. The
absence of terracing throvghout the northwest contimiation of Paradise
Valley, as well as in the valley itself, suggests that some factor in
addition to chenging climatic conditions wus responsible for the formation
>f terraces along the agua Fria River. Climatic changes alone nresumably
would have produced similar results over the entire area. The terraces
or the Agua Fria River might have been formed as the stream cut its way
downward through successive barriers of Tertiary or later lava flows.
There has been no erosion in Paradise Valley similar to that which has
exnosed a rather extensive area of conglomerate along the upper Agua
Fria River.

it is probable that a similar conglomerate also underlies the upper
vortion -2f the alluvial fill in parts of Paradise Valley. a4 similar
formation in other marts of arizona is knowa as the Gila conglomerate.

It is nossible that some cf the cemented sand and gravel reported in the
logs 2f wells in Paradise Valley may be Gila conglomérate. No surface
exvosure of this formation has been found in the valley.

v ' : a .
Lee, W. T., Underground waters of Salt River valley, ariz.: U. S.
Geol. Survey Water-Supply Paper 136, n. 115, 1905.



Water-bearing beds of sand and gravel occur throughout Paradise
Valley. The most productive aquifers in the valley are the coarse sand
and gravel strata which, presumably, mdrk the old buried channels of
Jave .Creek, New River, and agua Fria River. " These aquifers are widely
and irregularly distributed i the southern part of the valley, owing
probably to the meandering of the -streams as their gradient diminished.
In the morthern part of the valley two wells (Nos. 1782 and 1787) have
standing water levels 670 and 626 feet below the surface, respectively.
Welle 1781 and 1783 were dry. The failure to find water in these wells
does not necessarily indicate the absence of aquifers dbut may indicate
that the wells did not penetrate to sufficient depths to enter saturated
beds. Deeper drilling in this part of the valley will probably show the
presence of water in quantitlies sufficient for domestic and stock use,
but the high pumming 1ift required would make it uneconomical to use the
water for most agricultural purposes. The writers found no structural
features in the valley or in the bordering mountains that wonld indicate
the vresence of artesian water in Paradise Valley. In the northeast
part of T. 5 N., R. 4 B., seven wells have standing water levels less
than 150 feet below the surface (table 3, pl. 1), showing the presence
of a gone of saturation above the underlying granite pediment. The
ground water is much nearer the surface on the granite pediment than in
the part of the valley to the southwest. :

- GRCUND WaTER
Cceurrence

.Ground water occuples the pore spaces of the lower part of the
alluvial fill of Paradise Valley. The alluvial f£ill is comprised of
alternating, relatively discontinuous lenses of clay, sflt, caliche,
sand, and gravel. Tables 3 and 6 1ist records of wells in the valley.
Table 4 gives logs of wells in the valley, and tables 5 and 7 give
analyses of water samples. In the southern part of the valley,
recently-drilled welle have penetrated aquifers of relatively high
-permeability and are reported to produce as wmuch as 1,800 gallons a
mimite with drawdowns of 30 to 50 feet. It is reported that wells
located in secs. 11 and 12, T. 2 N., R. 4 B., penetrate the principal
aquifers at depths of 100 to 150 feet and that a well about 1 mile
farther south, drilled to a depth of 450 feet, failed to penetrate any
highly productive aquifer below.a depth of approximately 150 feet.
The deoth to water in this area‘is about 100 feet. The depth to water
increases rapidly to the north, and therefore the pumping of water for
irrigation is uneconomical more than 2 or 3 miles north of the Arigona
Canal. Parther north (Nwd sec. 14, T. 3 F., R. W E.), at the U. S.
army Cadet Training School (Thunderbird No. 2), the wells are not as
productive, each well ylelding less than 200 gallons a mimute with a
drawdown of about 160 feet, according to reports. It is possidble that
wells of larger yield might be obtained in this area if the deposits
representing the buried channels of Cave Creek could be located. North
of Thunderbird Field there is ground water in sufficient quantity for
domestic and stock use. However, because the slope of the water table
is less than the slope of the land surface, the depth to water in the
deep alluvial fill increases rapidly, both northward along the axis of
the valley and toward the mountains om each side. Ground water is found



within 150 feet of the land surface in the area underlain by shallow
bedrock in the northeastern part of T. 5 N., R, 4 E,, as stated pre-
viously, and in the western part of T. 5 N,, R. § E.

Measurements of water level could not be obtained in enough wells
during the present investigation of Paradise Valley to determine ground-
water contours. Most of the old wells have been destroyed, or they have
caved because the casings have disintegrated. 4 pumping test was made
on an irrigation well near the arizona Canal, (well 1618, pl. 1 and
tables 3 and 4), to determine the water-bearing characteristics of the
principal aquifer. This well is owned by the Salt River Valley Water
Users' Association. 4as the pumping did not measurably affect the water
levels in other wells during the test, the recovery method described by
Theis5/ was used to compute permeability. The well was not pumped for
several days prior to the test, so that the cone of depression caused by
previous pumping from the well had almost disappeared. The well was
then pumped contimuously. for 7 days and shut down. The recovery of the
water level was then measured for 5 days. 4an umised well about 1 mile
distant was measured periodically %o determine regional changes in
water levels during the test. The transmissibility was computed to be
116,000 gallons per day vper foot, that is, 116,000 gallons per day
through a section of the complete aquifer a mile wide under a gradient
of 1 foot per mile. )

Recharge

The channel of Cave Creek throughout its length is underlain by
gravelly material, and the seepage from stream-flow upon this material
constitutes the principal source of recharge to the ground-water
reservoir, The stream-bed material is poorly sorted and unconsolidated
and the particles range in size from fine sand up to boulders several
feet in diameter. The material appears to be highly permeable.

Recharge to the ground-water reservoir of Paradise Valley may be
attributed to four sources: perennial flow in the upper reaches of the
channel of Cave Creek, flash floods caused by violent summer storms in
the drainage basin of Cave Creek, flash floods in the sandy beds of the
larger washes that drain the Phoenix and icDowell mountains, and seepage
into materials that gyderlie the arizona Canal. It has been found in
tests on Queen Creek2/ and on the Santa Cruz River and Rillito Creekl/
that clear water from slow winter rains percolates into the material
underlying the stream channel up to 15 times faster than does silty
water from flash floods. GSeveral springs near the sources of Cave Creek,
the most important being Seven Springs, flow throughout the year.

Theis, C. V., The relation between the lowering of the piezometric
surface and the rate and duration of discharge of a well using ground-
water storage: am. Geophys. Union Tranms., pp. 519-524, 1935.

" Babcock, H. M., and Cushing, E. M., Recharge to ground-water from
floods in a typical desert wash, Pinal County, ariz.: am. Geopkys.
Union Trans., Reports and papers, Hydrology, pp. 49-56, 19h2.

7/

Turner, S. F., and others, Ground-water resources of the Santa Cruz
Basin, ariz.: U. S. Geol. Survey (mimeographed), pp. U45-53, 1943.
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There is considerable evidence that the major portion of the underflow
nf Cave Creek follows some of the old buried stream channels. The water
table sloves downward from narth to south through the valley, indicating
that the source of supply is near the upver end of the valley. The
foundation of Cave Creek Dam probably rests upon impermeable bedrock and
any underflow of Cave Creek at this place presumably would be forced to
the surface. Inasmuch as no underflow has been observed it is probable
that the underflow of Cave Creek Pfollows some ancient channel to the
east of the dam. Furthermore, at the place where Cave Creek flows west
through the Phoenix Mountains, 2% miles south of the dam, impermeable
schist lies very near the surface, and this rock constricts the stream
passage to an opening not more than 100 yards in width. This barrier
should bring any remaining underflow of Cave Creek to the surface, but
no surface flow appears at this place. In addition, the vegetation in -
this constriction does not differ in character or size from that
elsewhere along the channel, as it would if ground water were forced
near the surface.

There is a possidility that some of the underflow of Cave Creek may
move westward into the basin of Skunk Creek, in Deer Valley, from some
voint north of Cave Creek Dam, The surface divide between the two
streams is low and indefinite and no evidence of a3 buried hard-rock
barrier has been observed. As there are very few wells in the vicinity,
there are no data to indicate the slope of the water table through this
area. '

Througheut the entire length of Paradise Valley there is no
indication of the presence of any rock barrier across the valley, nor is
there any ampreciable constriction at the lower end where it merges
with the Salt River Valley. There are, undoubtedly, buried ridges that
extend some distance laterally into the valley from both the Fhoenix
and the MeDowell ranges, but it is unlikely that any of these go far
enough to constitute an obstruction to the flow of ground water.

Recharge from runoff in emall washes and drainage channels that
originate in the McDowell and Phoenix mountaine is probably less than
that from runoff in Cave Creek. These mountains receive less precipita-
tion than those near the headwaters of Cave Creek because of their lower
altitude. Runoff from washes that drain the Phoenix and McDowell
mountains probably flows over permeable materials for a short distance
near the edges of the mountains. The runoff that does not seep into
these materials flows onto areas underlain by almost impermeable layers
of silt and caliche and is evaporated and transpired. ,

Recharge to the ground-water reservoir from direct rainfall upon
the silt-covered .valley floor is probably slight. Tests in the Eloy
area of the lower Santa Cruz Riven§/ 2/ and in the ween Creek area of
Pinal County show that practically no recharge occurred from rainfall on
the desert.

Smith, G. E. P., The ground-water supply of the Eloy District in Pinal
County, Ariz.: Univ. of ariz. Tech Bull. 87, pp. 12-13, 19%0.

9/ B
Turner, S. P., and others, Ground-water resources of the Santa Cruz
River Basin, ariz.: U. S. Geol. Survey (mimeographed), pp. 53-55, 1943.
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Recharge from water in the arizona Canal and from irrigation south
of the canal has contributed to the ground-water reservoir of Paradise
Valley. Before the canal was built the water table in the valley sloped
downward to the south., After the canal was built, recharge from it
caused a ground-water ridge to develop under the canal, and in 1914 the
effects of this ridge extended about 5 miles to the north (see fig. 1).
Pumpage since 191l has reduced this ridge and reestablished the profile
that existed prior to the building of the canal. Samples of well water
from the north side of the canal are lower in chloride and hardness than
samples from the south side, indicating that most of the water that
seeps from the canal, which is relatively salty, now moves southward to
the heavily-pumped Salt River Valley.

Discharge and anmual safe yield .

Both natural and artificial discharge, or pumping, occur from the
Paradise Valley ground-water reservoir. It is possible that some natural
discharge occurs through the gap in the Phoenix Mountains north of
Cave Creek Dam. Probably the greatest quantity of natural discharge from

. Paradise Valley occurs at the entrance to the Salt River Valley. This
discharge was probably large before the arizona Canal was built. The
underground flow was then dammed by the ground-water ridge that formed
beneath the'canal. This ridge apparently reached its maximum height
about 1920. As stated previously, it has since been reduced by pumping.
Figure 1 shows that in 19U5 the water table near the arizona Canal was
40 feet lower than in 1914, and that there was a discharge of ground
water from Paradise Valley to the Salt River Valley.

There was very little pumping in the central and lower parts of
Paradise Valley until about 1940, when the first land was irrigated by
wvater pumped from wells. During 19Ul about 5,000 acre-feet of water was
pumped in this area for irrigation,

The anmual safe yield of Paradise Valley as a whole is approximately
equal to the underflow out of the valley., as computed from the following .
factors, the underflow out of the valley is estimated to be about 6,700
acre-feet a year:

(1) the transmissibility of the aquifer;

(2) the slope of the water tabdle;

(3) the width of the section through which underflow occurs.

The average transmissibility of the aquifer is assumed to be roughly
equal to that determined by the pumping test previously described,
although additional pumping tests would be desirable to obtain a more
reliable figure. 4 round figure for transmissibility of 100,000 gallons
per day per foot -is assumed. The slope of the water table was deter-
mined from figure 1 to be about 10 feet per mile, and the width of the
section through which underflow occurs is estimated to be 6 miles. The

underflow may then be computed as 100,000 times 10 x 6 or 6,000,000
gallons per day, This is equal to 9.3 second-feet or 6,700 acre~feet
per year.




12
WaLITY COF WaTER
By J. D. Hem

Chemical character of the ground water

The chemical character of ground water in Paradise Valley was
determined from the analyses of 16 samples of water from.the valley.
These analyses show that most of the ground waters of the valley contain
small to moderate amounts of dissolved mineral matter. Ground water in
most of the alluvial fill of the valley caontained from 175 to 350 parts
per million of dissolwved solids. Near the Phoenix Mountains a few
samples were obtained that were more highly mineralized, containing 500 .-
to 1,000 parts per million of dissolved matter. At the lower end of the -
valley, near the Arizona Canal, some samples were collected that con-
tained 1,000 to 1,800 parts per million.

The more dilute waters.of the alluvial fill in Paradise Valley con-
tain mainly calcium, magnesium, and bicarbonate. The more highly-
mineralized waters near the Phoenix Mountains contain mainly calcium,
magnesium, and sulfate. The ground waters near the arizona Canal contain
mainly sodium'and'chloride The analyses are included in table 5.

Chemical character of the surface water :
The surface streams in the valley are all ephemeral, and no samples

of thelr waters were collected. However, waters of ephemeral streams in
the Santa Gruz River Basin are not highly mi *ralized_Q/ and it is
probable that waters of ephemersal streams in aradise Valley contain
relatively small amounts of dissolved matter. The surface flow of the
arizona Canal is composed mainly of water diverted from the Salt RBiver at
Granite Reef Dam. The water of the Salt River at Granite Reef is
generally moderately mineralized, containing mostly sodium and chloride.

Relation of quality of water to use

Nearly all of the waters of Paradise Valley may be considered
Yexcellent to good"l/for use in irrigation. The more highly mineralized
waters near the Arizona Canal contain more chloride and have a higher
nercentage of sodium and are classed as "eood to injurious" for use in
irrigation.

The waters of Paradise Valley are hard, and some of them may contain
enough dissolved matter to impart a slight taste. In some parts of the
valley the ground waters contain sufficient concentrations of fluoride
to cause mottling of the tooth enamel in children who drink the waters.
The highest concentration of fluoride found in the valley was 3.2 parts
per million, The water sample containing this quantity of fluoride
came from well 1776, in the granite pediment area in the northeast
corner of the valley. Two of the more highly mineralized water samples
from Paradise Valley were collected near the Phoenix Mountains and they
contained between 2.0 and 3.0 parts per million of fluoride.

o/

Turner, S. F., and others, Ground-water resources of the Santa Cruz
Basin, Ariz.: U. S, Geol. Survey (mimeographed), p. 76, 1941.

11/
Wilcox, L. V., and Magistad, 0. C.,, Intervretation of analyses of
irrigation waters and the relative tolerance of crop plants: U. S.
Dept. Agr., Bur. Plant Industry, Soil and agr. Research admin.;

Riverside, Calif. (mimeographéd), 8 pp., May 1943,
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Relation of gquality of water to recharge

The low mineral content of most ground waters in Paradise Valley
indicates that the princimal source of these waters is infiltration
from ephemeral streams. The ground water near the arizona Canal is
similar in chemical character to the water of the Salt River. This
similarity indicates that the cansl supplies a considerable amount of
recharge to the southern part of Paradise Valley. The extent of the
area affected by recharge from the canal cannot be determined from the
avallable analyses. - 12

The report by Meinzer and Ellis———/ on Paradise Valley in 191k
included analyses of a few ground-water samples. Comparison of these
analyses with analyses made in 1946 indicates that the mineral coatent
of ground waters north of Scottsdale, along the arizona Canal, has
increased. This increase probably is a result of recharge from the
canal since 1914, '

The comparatively high mineral content of a few samples from wells
near the Phoenix Mountains may be due to recharge from deep-seated
inflows, possibly tarough fault openings, or to the presence of
sediments containing soluble matter in the alluvial fill of these areas.
Recharge to the alluvial fill from fault springs in the valley is pro-
bably insignificant in amount, because the areas where waters of higher
concentration were found are small,

Discharge of dissolved solids

The only means by which significant quantities of soluble matter
can be discharged from Paradise Valley is through ground-water under-
flow into the Salt River Valley to the south.

Excessive pumpage in the southern part of Paradise Valley might
stop underflow from the valley and cause more highly-mineraligzed water
to enter from the Salt River Valley. This would result in an increase
in the mineral content of ground water in the pumped areas to approxi-
mately the same concentration as that of waters in the neighboring
part of the Salt River Valley. It is likely that if all underflow from
Paradise Valley were prevented, salts would accumulate in the ground
water in the valley because of return flow from irrigation.

SUMMaRY aND CONCLUSIONS

The alluvial fill of Paradise Valley is the principal ground-water
reservoir. This reservoir is recharged mainly from flows in Cave Creek,
Some recharge probably occurs along slopes near the mountains and from
washes and other drainage channels on the desert. Recharge from the
Arizona Canal and from irrigation with canal water in the area to the
south has contributed to the ground-water reservoir of Paradise Valley.
Before the canal was built the water table in the valley sloped toward
the south. Aafter the canal was built, recharge from it caused a ground-
water ridge to develop under the canal, and in 1914 the effect of this
ridge in damming underflow from the north extended about 5 miles north
(see fig. 1).

12
Meinzer, C. E., and Fllis, 4. J., Ground water in Paradise Valley,

ariz.i U. 8. Geol. Survey “Water-Supply Paper 375, 1915.
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"~ “ells in the southern part of Paradise Valley produce as much as
1,800 gallons a mimite from aquifers of relatively high permeability.
Farther north wells have not been as productive but wells of larger yield
night be obtained if the deposits representing the buried channels of
Cave Creek could be located.

Nearly all of the waters of Paradise Valley may be considered
"excellent to good" for irrigation use. The more highly mineralized
waters near the Arigzona Canal contain enough chloride and sodium tc be
classed as "good to injurious® for irrigation use,

For domestic use the ground waters of Paradise Valley are generally
satisfactory although somewhat hard. In some varts of the valley the
ground waters contain concentrations of fluoride sufficient to cause
mottling of the tooth enamel in small children.

The safe yield of the ground-water reservoir in Paradise Valley is
estimated to be about 6;700 acre-feet, but an intensive investigation
might show a somewhat different value. Because the withdrawal of ground
water in Paradise Valley now anpears to be at or near the safe yield,
it is believed that additional lerge-scale developments either by private
enterprise or by the City of Phoenix will cause a depletion of storage
and eventual encroachment of highly mineralized water. Therefore, any
development of ground water in Paradise Valley by the City of Phoenix
should be considered only a temporary exnedient.
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Table 3.

Records of domestic and irrigation wells in Paradise Valley,
Maricopa County, Arizona

No. i Location i Owner

. 7.5 N.,R.5 E.
- sec.. 16,

1} sec. 17 - .

1038 :  NEL sec.

1039 i . SW% sec. 33

1040  SE} sec. 33

1061..5.NWANWE sec. 29 ¥. L. Brooks .

: T.2 W.,R.U4 E,

Driiler

:Date
icom- i
?ple-

ted

i Devth

i well
! (feet) i
: ¢ (in.)

of

i Diam-
§ eter
: of

well

E. B, Brown. . ... i..=_ . . i1

33  Reginald Phillips: -

...............................................

%C.W.F*eeloveglquo

160L...... SWSWE. sec...2. NeCarmack
1602 NE} sec. 2 : do.

1603 YEISEL sec. 3 da.

. 10 Ruth S. Melin

1007 oo 0.

. SV gec. 11'R, D, Seurles -

: Salt Fiver Valley :
lEQammngE~NEi Sec... 11 Water Users' ass:

NUASW— sec.

1610 15:Mart1n

water pipe clamp, or top of well curb.

. 10{Wick and Fields |

‘Roscoe Moss 519hh

iHollie Jo Smith L o=

215

Beaucamp

283 . ...

/ Measurlng p01nt was usuallv ton of c331ng, top of pump base, top of

b/ G, cylinder; T, turbimre; G, gasoline; E, electric motor; W, windmill;

9, hand,
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Na.

Water Level

! Depth
i below
{ measur-
ing poinﬁ

(feet) af

ment

Date oz
measure~

Pump
and
power:

b/

‘Use

of i
water}

e/

Remarks

iJan,

'_19h6

: Reported to produce 2 to 3 gallons
La.minute

Reported discharge 20 gailons a
.......... 1036 - s C,G.. iDS... L nimke.....See. log
: iJune 7,
1037; 28.0 i 196 ¢,6 iD,8 i~
1038, .= - GG iD= - -
June ; Reported denth to water 22 feet in
1033 50 e/ 1946 c,6 D i ang, 1943,
. Feb,
04 37.5¢/ 1194 | Wome i¥ |-
w4 50 g .lc.e.id -
{ Hov.lo.i
_...lo6liieok i 1oy ‘o .iF -
Oct.lO.g é

1601:.116 1w i TLE I s e

1602} 119.2 do. iT,B il -

1603 113.5 i do. :Nome N -
.......... e/ 73

1604 i 210~ 1946 C,E iD -

1605 - - "E P -

1606 | - - ¢, iD P

:Dec.

m_lsuswwwé

July
119u5

: T'one

7,8

Do,

.See log,

i1

DO'

...........

c/ D, domestic; S, stock; I, irrigation; P, pudblic supply; N, none.
4/ See table of analyses for analysis of water from this well.
e/ Water level reported.
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Table 3.

Paradise Valley-Cont.

Records of domestic and irrigation wells in

¥o., Location : Owner

§Driller

i Date

Depth
i com-

i of teter

:Diam-

: iple- well {of

; ited (feet) twell

i (1n )
1611.;... NP sec.. L SSLETI

.Ellls et o

a/ . Salt River Valley |
’f!.at.ar...U..s.e.zt...s.‘.As.s.n.,

612 WBETIE sec...

§ City of Phoenix

. BTOWR....

C :

aj

1614 WviNEL sec...
a/

1615 NEIRW2 s ...

jmmmmpdnJmmmmmmi

af : Salt River GéiieV§

a/
..1617% L se

do.

1618 SElN‘%_ do..

fT 3 W..E.4 B,

1701 nw1°w1

17053“’%53%3%6
1707% Q,MH.HMEMMNMM
.sec..Swém

- Def'ence IM=ant

.1A§Wm
.1R;menm

.lZOQ;NH%NNé”secv"

1710, Y.

SecC...

HJUEQ§QQQNMQ§S

o EaQaswell i

L Earvey Bell . . ....i .
Stanlevfon

40,

7% g WSO

O

TROMAS oo

. Doubletree Ranch i

.g...."later User's. pssn“ Scott Coburn.: 1929

Aubrey Lyqns 19&1

do.... R

1935161

quu 200

19U1

2%
5165

;1925

Prlor

21 B B Brown i

E,meﬁx“ﬁrpgkﬁ.

C. 4. inderson . -~

: Hayward and

15 - ~“~— 19_1} ........

2L, Brooks.:

: .....;.41.9..1.9..‘.‘..

Connelly.....1942... .

B0

s §600 Loz

lQ}OMMJ

= iE00 -

;3L&WW§MWGMW“_

i
'
W
b
o
on v v o



¥5., iDepth
ibelow
imeasur—

iing moint
§(feet) af

Water Level

.mte Of
moasure~
ment

Pump Use
and o?

i power: ‘water:

b/ c/

Remarks

L1611 1 (WMM;M

1612 4 8.5

1046

Jan.

1613 ¢ 758!

Feb.

1941

DE.GIo

i-See.log..

Do.

Apr,
LQR&MWW;1$EMM;LMWWg%;;W;mm;mmmw;mwmmwwmmMNWWWmmmwww

1604 62/

.mlolsm;m68§[meémm 41 . iT,E
6é§7 "?' ec.

'1616

T P

1618 §106.8

eretaqonroirisianba

minute.

1701 ¢ 172 &5

1704 §2un£/

1705 | 210-/ §

1706 185— e/

H Kd
; See well 19, tadle 6.

-See well 8, table 6

L1707 1813/

1708 1su-/

.m}ZQ?é 208

17111 166.32 |

1712; 162.52

19&6

:None N

-

gC.E

et 35 T S—



Table 3.

Records of domestic and irrigation wells in
Paradise Valley-Cont.

o.

Location

i Cwner

Driller

{ Date
i com-
i ple-
; ted

of
well

Depth

(feet)é

Diam-
eter

; of

well
(in.)

‘SWiWE sec. 5

......................................................................................

Cheney

Tun.,num

7
1752 NWLSW% sec. 30

..........................................................................................

dSW} sec. 31

NBISEL sec. 36 ; Fowler McCormack &

do.

S. B. Fegell .

do

1755 SEISEl sec.. 35 Christiansen"mm”mémm"mmm

T§‘\T R.Y E.

s |

1777 cen

.....................

. SWisec. 3 :JoeMarta -

L FWZ sec. 5

5w sec. 1

sec. 1 ..

§ Pred Disera §

P Decker i

S, M. Wiley

;E;mq;mPPF§E§MMwWW;MWN

D. Vondracek | He

P

§WUE$%m§§§:m}Hm;mmmwmm

? L Brooks

1928

(-...4-........-.»..... veees ue

—

300

300

do, .

ib

A%

300 e

PSS Gborr Anhr S S PSRN N

254

T -3
T TS

v lon oy ioy o

T A Tt 200 ......... -
Milton D, Smith | - N
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: Water Level H
¥o. {Deoth Date of Pump | Use
:below measure—i and | of ;
‘measur- iment ° ipower: water!
iing paint! . v/ el Remarks
(feet) a/ : i :

G R N x0T
et we ) é Cct N lh .uéz. .--g....».-.u.n--uug.-u.cReDOrt e& dlgcharge 1 jm gaIIOns
1715156 Jlowe TE G amimte

1751 - 330./ 1945 iee s -

O Rt T L

175% | - - v ip i -

efieeiteaiaeseete s near e B eassraness i e e cses neeas Seafoeesceirtnontat st et et n e ntetere st aastes e et AT cea s sers
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Table 3. Records of domestic and irrigation wells in
Paradise Valley-Cont.

No. iLocation ¢ Cwner i Driller : Date : Depth ' Diam-
; : ’ fcom— i sf i eter
{ple- i well | of
Pted | (fzet)! well
5 (in.)

7.5 R.,R.3 8

. J. Hendricksz - % -

D S, S

Tu N., R.3 B.

1887.’“1°W1 sec. 3  James Seeley E - P 36 % ug

.............. faeee .‘.......A..............,.....«..‘--..................................‘.............g-.-.................‘......-.....“.....-~.,..................;..........n,.....-.:‘................‘....

g A R U S O OO P PP

1888 SWINWL sec. 15  Paul Versluis | - S Y

;_85_9;@%;3& sec. 22§srmmway - P . 150 o6
R e s R S s S
1890 “""‘*“‘E%. sec. 27 :H. B, Myers i 7.0 1938 152 2%

...4................ PR ................”.--............A...,............................w....«....‘.................‘..~.......‘........................ ..........................................

1893 WYWBL sec. 34 C. V. Dent | Joe Yousko 1946 . - i -

1894 SWISEL sec. 34 | Waeeler :  _Stewart | - | 21§ |
T AR R A T L

i

A& H. Vaughn!

;| oy oy

1896 .. 80 T08 Yousko Lz L 282 L

133 N.,R.3 E.

1906 .5¥35%% sec. 1 . - Maxwell oKmey i - 30 8

T : : :
IQOTESWANVA“§§9:W?mmiF" J. L°Ve.mmmNénmm§P;mﬁint°n méummzmmim?R§M“wimm§mMm“

|
R

1908 ‘NEINWE sec, 2 J M. Roeder | R I, Holmes'

........4...... PORNE - NP O AT AP T SRt R Dy SR PP S TS S S A S O T ST S RO PPIE-SI £ 0 SRR IRONRRRY (TTTTURINEN

19093‘*’%5‘91%%2 ........ "ndJSandera ................... do. - itz o: 6.
1910 . ‘*!-‘:\T“ sec. 3 :J. ©. Shipp . 4o, - L202 i -

1911 NN} sec. 3 Dave Holmes | do. - - gk . _



2k

Vo,

‘Denth : Date of Pump Use
‘below .measure—g and | of

measur- | ment _power water:
‘ing point, Con/i ¢f

Water Level

Remarks

..............

(feet) a/§

30 .. 1946

SELENN 1&5

1m.ee 10K cE D

RPN O

1g08/ - cwﬁn

N essenesstatacgntantane

 apr. EH :

gNov. 7, %

Anr. 2

- ”‘Mar o

. Reported unfit for drinking,

Nov

Ma“ -3

1878u191*6 iNome N .

Mar 2h

182,80 . 1916  Nome !N |

Apr 2n

c,w

I

‘%

:»\
!

K -
L S T T T T T Ry LTI
-

See well 7, table 6. .



Table 3. BRecords of domestic and irrigation wells in
Paradise Valley-Cont.

Yo. | Location : Owner ¢ Driller Date i Depth : Diam-

3 : : com- | of : eter
ple- i well ! of

ted : (feet): well

i : i (in.)

1912 NWINE} sec. 3.V, E. Carter . J0e YORSKO......bmi T8 ciemn.
d/ : - :

1913 do. ... | Freda Nation 1. . . .4 80 o 2T B

e

191k do, R E Brewer | R N Eolmes - 193 i -

1915,
1916, NEANE

3 sec. 11 Thos, H. Hobbs . .. Higgins. i P1Bom

1917 NVANER sec..1l.. Sunnyside School... A..H. Yeughn..i=... 250 6

1918 do, % a4 Nesbit | Coke - 206 i 6

T T R A Rt T

.......

1921 do. i . do, .. Eyatt 20k
! i Seventh ave. : : f
1922! W4 sec. 23 iBible Church o U NN Y 1> SO N -

1923 IWINE} sec. 31 Davidson Ll 300 o

..........................................................................................................................................

a/ Measuring nmoint was usually top of casing, ton of pump base, top of
water pipe clamp, or top of well curb, '

b/ C, cylinder; T, turbine; G, gasoline; E, electric motor; ¥, windmill;
H, hand.
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: Water Level : ;
¥y. | Depth Date of ! Pump Use
i below- measure- and : of
§ measur-  ment { power: water
5 ing point b/ c/ ' Remarks
. (feet) af : :

“1912 171§(N"

199 woJ 94
_Mar 22 : :
1920 : 196 02 { 19u6 None N P-

1921 §190 - §c,G D | See well 15, table 6
19223 - T L T

1923 § - §c.E DS -

............

c/ D domeetic, S. stock' I, irrigation, P, pudblic supply: N, none.
d/ See table of analyses for analysis of water from this well,
e/ Water level reported.
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Valley, Maricopa County, Arizona.

..................

"Thickness gDepth

Table U. Logq of wells in Paradise

Corairmnaee e tean,

Tnlcknesc Denth I

L 202

i (feet) : eet): (feet) §(feetz.
Driller's los of well 1036 i Driller's log of well 16l2.
B. E, Brown, owner. i Salt River Valley Water
NE% sec. 16, T. 5 N., R. § B i Users' ass'n., owner. i
Aluviem - - - - - - - 20 : 20 | Nwi sec. 24, T. 2 ¥., BR. U E.
Tuff and lava - - - - 280 § 300 : Top soil - - - - - - ;2 2
angular granite, : i Caliche - - - - - - i 8 10
moderately consolldatedSOO 800 i0lay = = = = = = = = 8 18
TOTaL DEPTH - - - - - § : 800 | Caliche - - - - - - 116 34
. eereeeaenen AR mé Boulders — = -~ = = - ;70 104
Driller's log of well 1608. iClay - - - - - - - - o2 126
R. D, Searles, owner. | ’ Gravel - - - - = - = i 9 135
SWW4 sec. 11, T. 2 N., R. L E, Caliche - - - - - - 15 150
Caliche - = - - - - - 112 g 112 Olay - - - - ~- - - {11 161
Sand and boulders - -:16 {128 | TCTAL DEPTH - - - - | 161
Clay = = = = = = = = = g 136 ....... i
Sand and boulders - - 8 | 144 i Driller's log of well 1613.
Clay - - = - =---=i71 {215 City of Phoenix, owner.
”O”AL DEPTH - - - - - : i 215 NE}NBL sec. 2§, T. 2 N.. R. u B.
S s i Top soil - - - - - ~ 2 P2
Driller's log of well 1609 Clay and caliche - - | Ly 6
Salt River Valley Water} Clay and sand - - - | 6 12
Users' Ass'n,, owner. | Hard caliche - - - - | 2 14
NE% sec. 11, T. 2 N., R. 4 B, Gravel and boulders 31 L5
Clay - = = = = = - - - 10 10 Cemented gravel and ; :
Dry gravel - - - - - - {15 25  boulders - - - - - - 97 i1k
Clay (water 69 feet) —“,5 Cogn Sandy clay - - - - - :10 {152
Water-bearing gravel - : 22 i 102 Hard cemented sand ~ : 7 : 159
Clay and caliche - - - 181 i 283 iClay------ -~ i10 169
TOTAL DEPTH - - - - - | i 283 | Hard sandy clay - - 5h 23
: © § Sticky clay - - -~ {6 219
Driller's log of well 1610 Cemented sand and clay8l 300
- Hartin, owner, : MCTal DEPTH - - - - & 300
M¥isW} sec. 15, T. 2 ., R u E. ’
Too soil - - = - - - - f 3 ¢ 3
6lay - = = - = - - - - i10 {113
Gravel and boulders - 67 | 180
Clay - = - - = - = - - :22 i 202
TOTAL DEPTH - - - - - |
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Table 4. Logs of wells in Paradise Valley, Maricopa County, 4arizona-Cont.

%Thickness%Depth

?Thickness?ﬁéﬁfﬂ.é ‘ -
(feet) i(feet)

(feet) g(feetzé

Driller's log of well 1614,
City of Phoenix, owner.
MWLEL sec. 25, T. 2 K.,

R. H:E.

i Driller's log of well 1616.
i Salt River Valley Water
: Users'! ass'n., owner.

155

Top s0il - - = - - - PR 2 i SEiSV: sec. 25, 7. 2 N., R, Lt B
Hard caliche - - - - | 10 12 { Top soil - - - - - - - TR R
Cemented sand and { § Caliche and sard - - - { 3 7
gravel - — - = -~ - - i 4 {16 | Hard calicae - - - - - i3 10
Gravel and boulders- (127 (143 i Sand - - = = = = - - = il 11
Sandy clay and : ! Hard caliche - - - - - P 7 18
cemented sand. - - - : 28 {171 ! Sand and clay - - - -~ .2 20
Sandy clay and some : { Hard caliche - - - - - i3 23
gravel — — - - — — - i 26 1197 Packed sand - - - - - ig0 i 103
Cemented sand and : : Fine sand - - - - -~ - {5 i 108
gravel - = = - = - = 60 i 257 Gravel - = = = = = - — S b -
Cemented sand, some ! : ! Sand and gravel - - - 31 i 143
silt - - = = = - - - 65 1322 i{llay-- -~ = === i 5 1.1ug
Sandy clay, some Caliche - - - - - - - i 5 | 153
gravel - - - - - - = 75 397 Sand and gravel - - - i 5 | 158
Hard clay —- - - - = 66 u63 Caliche - - - - - - = i3 161
Cemented sand, layers flay - = = = = = = = = 36 | 197
of clay = = = = — - 337 800 | T0TaL DEPTH - - - - - : i 197
TOTAL DEPTH - - - - 800 : é
"""" : ’ : i Driller's log of well 1617.
Driller's log of well 1615. i Salt River Valley Water

City of Phoenix, owner. Users' ass'n., owner. . i
NEINW1 sec. 25, T. 2 N., R. 5 E. NWil sec. 35, T. 2 N., Ri 4 B.!
Caliche and elay - - 10 ; 10 | Top soil = - = = = - — ‘3 3
Cemented sand and i Clay - - = = = = = - = 5 8
gravel - - - ~ - —- - i 5 15 Caliche - = « = = - - 22 0
Hard caliche - - - - u 19 Hard clay - - - - - = 11 1
Cemented sand and Gravel - = - - - — - — i3 L
boulders - - - - - - 4 23 Clay ~ = = = = - - - - . 8 52
Gravel, sand and { Gravel - - = - -~ - - - 86 | 138
boulders - - = - - - i1bbo 163 | Clay and gravel - - - : §  1U43
Hard sandy clay - - | 75 i 238 Gravel, up to 6 inches

Cemented sand and - | Pdiam, - - - - - - ~ - i35 178
some gravel- - - - - : 5 243 :Hard clay - - - - - - i72 250
Hard sandy clay - -. i 26 | 269 TUTAL DEPTH - - — = - : 250
Hard sandy clay, some ! i

gravel - - - = - - 186 i Ums

26TAL DEPTH - = - - | :
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Table 6.Records of wells in Paradise Valley, Maricova County, arizona (191lh).

(Trom U, 8.

Records obtained by C. B. Meinzer.).

Geol. Survey Water-Supply Paper 375-B, pp. 70-71, 1915.

Numbdber on Map

{ Owner

éQnarteﬁ

Location

Secticn™

ETTYRT e

Tewnehi

.MEQKEEW

Kind
of
well

: { Depth
i Depthi.
! oof

: ‘water
iwell

ilevel

Diameter
or cross
section

to

Yield
per

i minute

W~ O -
oL

N “’Eg'“'“ I ped b e
S = O\ v~ OV O

N n
~ O

EJ. D. Houck

I eewe s sties e s ans e

N

N
= O

32 !
iS. 4. allen
iJd. W, Smith

34
35
36

ol

i Miss Green
{ - Hover
i Henry Crowe

: Kelley Wright
37

‘Shallew.
Middle of north margin.

do.

E. A, Howard
W. H. Rheimer
C. B. Williams
- Tymack
George O'Clair
Harvey Bell
Lyman

Hall
Nesbit
Lammers
Langley
. L. ¥ontgomery
Allee

I ® e s 8 s s s 0 s e a0 0 0.

st e s eacsasecassnsl

Jasper Morgan
J. N. Green

H. E. Pierce

R. W. Gowey

A. Showers

| SE....

[SW....

(NW..,

: Center

SE....
SW....
SE....
Sw....
NE....

NE....
NE....
SE....
NE....
SE....
N....
Sw....

(b,

11:
12

13

AN AN AN AN N

Dug
do.

do.
do.

do.

ooooo

do.

------

Drilled
do.
Dug

oo o e

(R AN AR AW AW AW AV AW AW AW AW AUTAUN AW RUTRUVEUS AU R UV AU AT R GV AN ~ oo AW e ) Yo a W0 Y
FEEEFEFEEEEEFAWLIW F EWWW Fuw £ e g Range

EFEEEOG

do.
: do.
iDug 146,

s100

do.
m,?;'iéé'
.drilled
180

Drilled!

Drllled:

§ Drilled i

iFeet

P16 i
P06

P (a)
310

300
251
280
160
235
273
225
198
U004
163
176
200

:cl00
532
c 60
200
175
i 160

i 257
;246

‘drilled

| Drilled; ..

{198
1
LY/
: 205
i 300

.23
i afe
2004 .

Feet
12
4

5 by 5 feet
4 vy 4 feet
éé ......

ooooooooooo

léé ...........
237 do.

........
ooooooooooo
...........

...........

P73 il
185 i ...,
} 181" ...........
157 feeeennans
W feet
180
3 1)45 ....... R Y
1130 f.iiai.....
L I
WL
1 150 16 inches
BT .

£ 102 6 inches
F111

i eeceescages

i

Gallons

-------
.......
-------

.......
¢ e

-----
.....
ooooooo
ooooooo
ooooooo
.......
-------
ooooooo
.......

.......

.......

.......

Well not completed.

d East central part.
e North central part.

£ Reported by the drillers.
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Table 6. Records of wells in Paradise Valley,
Maricova County, Arizona (1914)-Cont.

% ; : : H
= ] Location . !
° I H i i i
g - . Deptmi
o ~iwoiws: Kind iDepthi to i{Diameter iYield
5 : ;.3 gs afo of i of ;waterior cross per
% ! Uwner Warter vmiey > well | wellilevel:gection minute
P i Feeti Feet Gallons
39 Dr, La Rue SE....: 3 2iWi ...... P16 B85 f...i...ie.. foaa....
Fred T. Weaveri SW....i 2i 24 iDrilled: 120 75 i........ ... i ally.
lu ....... .F SE....i2 2i8 i Dug i L..i BT f.e.... JR
w2 iy, ‘7. ‘Holmes i NE....: 2 2i4 iDrilled: 160! -8 i.......... P SN
43 :J D. Bowers NE....i1i 2i4 i Dug : 120: 88 i{........... fvenenas
Lo Mrs. A, J. - SE,...i1i 2i k4 iDrilled: 103 70 i8 inches a K0
Montgomery i : : ‘
L do. SB....i1i 2:4 i do. : 103i 70 do. 4 50
b5 b i KB.L.208 204 L S 01158 90 i.i....e..... a Good
46 | Hans Weaver i : : ' S
Sanatorium SE.... 20} 2 i Y4 iDrilled: 145! 90 i6 inches a 20
47 i Hattie Weaver | NW,.,,6 11! 2}l do. 1 116 75 ieiiiiiiiiiiniinceoas
L8 : Mrs. Larsen SW....21i 2i4 ! do. ! 100 .. liiiieee.e.n I T
bo i ..., ceendd BEBLLLL 25T 2180 do. P oL.i al ieeeeeeeea..
50 iR. G. Hawkins ; SW....L 22 2:il iDug and: 168} 69 i& inches ia T50-
: oyt EDrilled.‘i : i 900
5} N S dose...23i2ih L, o T B  ieeeenas
52 : Store at ... . 2:i2:iL §Dr111ed R T S
i Scottsdale S N d i

a Revorted by the drillers.

5. DPenetrated loam containing several beds of caliche and at a depth of
272 feet reached a bed of water-bearing sand 7 feet thick, underlain by a
layer of yellow.clay, beneath which it entered a bed of coarseé gravel that
extends below the bottom of the well, Pumping nlant consists of a single-
acting cylinder pump, the c¥linder being set 293 feet below the surface of
the ground; a U-horsepower gasoline engine; and a concrete .reservoir 18.5
feet square and 3 feet deep. Cost of drilling well was $315; cost of pumping
plant (not including well), $435. 'ell has been pumped contimmously for 10
hours without noticeably affecting the supply. In test made sugust 30, 191k,
107 gallons was pumped in 21.5 minutes, ‘making the rate of pumping about

5 gallons per mimte.

7. Pumning plant consists of single-acting cylinder pump, cylinder with
g-foot suction pipe set 270 feet below surface of ground; an International
Y-horsepower gasoline engine; and an elevated tank., Irrigates a small garden
and about 30 peach trees. In test made august 28, 1914, almost exactly
20 gallons per mimute was pumped.
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Table 6. Records of wells in Paradise Valley,
Maricopa County, arizona (1914)-Cont.

“ 8. Penetrated bed of caliche at 12 feet below surface. Water lifted
by means of rope and bucket. Temverature of water, 79°F. Cost of well,

$262.
15. Penetrated valley fill containing a bed of caliche, 10 feet below

the surface and two layers of gravel; the lower one, at a depth of 196
feet, yields water. Well ended in coarse cemented rock talus. Pumping
plant consists of a single-acting cylinder pump (cylinder set 215 feet
below surface), a 3-horsepower Fairbanks-Morse gasoline engine, and a
750 gallon elevated tank. Irrigated 6 acres of maize and melons in 1913,
In test made august 27, 1914, 18 gallons per mimite were pumped.

31. Well ends in conglomerate containing bowlders several feet in
diameter Tield of well revorted to be U0 gallons per mimute.

Jemperature of water 79 °F.
39 Penetrated three strata of gravel; ended in fourth stratum. No

casing used. Water reached at 118 feet telow surface; rose rapidly
within 108 feet of surface.

40. Well ends in water-bearing gravel. Pumping plant consists of a
single~acting crlinder pump (cylinder with 15-foot suction pipe set
80 feet below surface), a 12-horsepower gasoline engine, and al 275-
gallon elevated tank.

U, Two wells 10 feet apart. at depth of 103 feet reached bed of
uncemented bowlders and sand, which could not be penetrated without cas-
ing. In one well this bed consisted almost entirely of bowlders, some
of -which required to be broken in order to be removed; in the other it
consisted of sand and some bowlders 1 or 2 inches in diameter. Pumping
plant consists of single-acting cylinder pump in each well, both
onerated by gasoline engine. The two wells are said to have been pumped
contimiously for 5 hours, during which a combined yield of 100 gallons
per minute was obtalined.

46. Well ends in water-bearing conglomerate. Pumping plant consisgts
of a single-acting cylinder pump (cylinder with 20-foot suction pipe set
120 feet below surface), a h—horsepower gasoline engine, and a 1,275-
gallon elevated tank,

48, Well ends in water-bearing conglomerate.

0. Dug to 69 feet; drilled to bottom. Penetrated alternating beds of
clay and gravel, including four beds of water-bearing gravel. Pumping
plant consists of a No. 5 vertical centrifugal pump with a rated capacity
nf 750 gallons ver mimte, set 6§ feet below surface, and a 30 horsepower
crude-oil engine. Drilled portion of well is cased, the upper 10 feet
and lower U5 feet being verforated. Said to have been pumped at the rate
of 900 gallons per mimte for several hours without anparent effect on

yield.
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